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AIR WAR COLLEGE RESEARCH REPORT ABSTRACT

TITLE: The Role of The Operational Command
in Acquiring C3 Systems

AUTHOR: F. Wah. Leong, Colonel, USAF

The Air force has not been cuccessful in acquiring
Communication Command and Control (C3) systems. The failure
of the acquisition to NORAD Chevenne Mountain Complex
Improvement Program (427M> is one of the notable failures
discussed briefly. This paper decscribes some
characteristics of C3 srstems that necessarily link the user
or operation command to the success of C3 acquisitians,
Then the specific role of the operational command i1n C3
acquisition 1s discussed with hope of cshowing the user haw

he can structure his command to acquire C32 syctems,
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BIOGRAPHICAL SKETCH

Colonel F. Wah Leong (MA in Mathematics, Univercsity of
Missouri? has worked‘computer systems and C3 systems
acquisitions most of his 21 years in the Air Force. He was
the Aerospace Defense Command’s technical representative for
the acquisition of the ground communication segment for the
Defense Support Program. In 1?48 he headed up a mission
analysis effort to define space surveillance systems
regquirements for the late 1%70s. &S a captain, he was the
user project officer for the decign, development, and
implementation of a computer security system for the
computer csystem that served the &ir Staff and the OFffice of
the Secretar» of Defense. He was ascigned to the Air Statf
in 1977 to staf the approval of data automation
requirements for electronic warfare systems, avionics
support systems, and intelligence syestems Iin the AIr Farce.
When he transferred to the Directorate of Command and
Contral and Telecommunications 1n the Pentagon he was
responsible for the planning and programming of funds for
the strategic command and contral evetemz 1n the &ir Foarce,

[ 1781 Colorne! Leong was azsigned as the Deputy Director of

n

Archy tecture 1n the System Integraticn Qffice under
CINCMORAD. wfter a year 1n the job., Colonel Leang spent the

next three wvears acquiring computer =<

veteme to replace the
e<1zting MORARD command and control swstem. Colonel Lecng s
a graduate of the Air War College Class of 73s&,
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INTRODUCT I ON

In September, 1279 the North American ~erospace Detenze
Command (MORAD) Cheyenne Mountain Complex Improvement
Program (427M> achieved equivalent operational capabilit.
(EQC>. The term EOC was uniquely coined for Program 427 to
indicate that the new system achieved a level of opei ational
capability equal to the capability of the svstems being
replaced. Thus, Program 427M which could not meet the
specified user requirements, was more than three vears
behind schedule, had doublec in cost to more than $200M, and
had more than 2000 errors in its sottware achieved
operaticonal status. There ic little debate on whether or
not the 427M acquisition was a failure. To make matters
even worse, two significant events occurred within nine
months after the EQC date which seriously questioned the
sufficiency of the technical reguirements identified for th=
427M System. These two events were the NORAD false alarm
incidents that took place in MNovember 1%7% and June 1730,

The acquizsition of thie complex cammunicaticns, command
and control (C3) system has been studied in the most minute
detail. Studies on the 427M Svetem were accomplished by Air
Force Systems Command’s Electronic Systems Division, AR
Force Inspector General, General Accounting Office, DOD Blue
Ribbon Panel with industry experts, Congrecs, Joint Chiefs
ot Stat+, and numerous technical consultant comparies. M
object is not to reiterate all that has been szi1d by these
ctudies. My purpose iz to use the zcquiciticon of the J427M

Svstem and its faollow-an replacements to decscribe how the
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user or operational command for a C3 system chould etructure
tcelt to successfully acquire these Kinds of systems.
¥ ret, I will define what a C2 system i and will decscribe
now the nature of C3 systems requires extraordinary user or
cperational command itnvolvement., Then I will rely on my
2cerall C3 acquisittion experience and my specific experience
oo th the acquisition ot 427M System and ite replacement
programs to describe the role of the user or operational
command 1a acquiring C3 systems, NMNot all of the suggesticons
and r1deas presented here were implemented at NORAD/Space
Command sco they are not necessarily tried and proven. 0One
has to accept these ideacs for face walue since no one
orqanization has fully implemented thie approach and carried
It to a successful conclusion. However, with the absoliute
vacuum within the technical literature about the role of the
user or operational command for C3 acquisitions, I belieuve

this Kind of discussion ic scorely needed.
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Defining C3 Srstems :i
The Armed Forces Communications and Electronics ii
Association (AFCEAY Command and Contro) System Acquisition &
Study defined command and control systems acs systemes which ‘E
augment the decision processes ot operational military ii
commanders and their staffe, including thase which iz
constitute weaponsplatform control srstems as well as :E
intelligence information/exploitation and management force ﬁi
planning and control aids. (1> I would only add ]
;"-

communicationse to the definittion of command and control §ﬂ
systems because these systems must receive the data theyr .;:
process and assimilate it through some media of S
communication and simitarly they must communicate with the Ek
commander and his staff to provide the information he needs S;
to make his decisions. In short, communications, command and #f
control (C3) systems directly support decicions by iz
cperational military commanders. The NORAD command and i;
control system which encompasses the 4271 svsteme and cther g\
subsystems within Chevenne Mountain Complex is a C3 Svatem, ﬁ;
A second example of a C3 System ics the Data System ia
Modernization Program which supports the on-orbit control of ?5
satellites for the Air Force. On the other hand., automated EE
management 1nformation systeme processing financial, EE
-

' perszonnel, or logistical information are rnaot C2 swvatems s
The common thread 1=, and should be, that the C3 svstems E;
muet provide direct information to augment commander 35
2 RO
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decisions on operational military issues. More often than
not, C3 systems must obtain, process and dissiminate the
information tor the operational commander in a timely
fashion. Timely means within seconds and minutes as opposed
to hours and days. It is this time line requirement that

ususally separates C3 systems from management information

systems.
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CHAPTER I1I

Nature of C3 Systems

When one researches the technical literature on C3
Srstem acquisition and system acquisition in general, he

tfinds no common solution or recommended approach to

acquiring C3 systems successfully, Unfortunately, thi

"

paper does not propose to have found the magical anzwer to

the problems confronting C3 system acguisition. What I did
t+ind in my research was a general confirmation of the
impor tance of user involvement to the success of C3 svestem
acquisitions, In his Air War College paper, then Caolonel
James Cassity, in describing the system acquisition process,
stated that the requirements of the operating command can be
met when 1t (the operating command> acts as a full partner
in the acquisition process, ascisting in developing the
request for propocsal, selecting the source, and in all
phaces of de=zign and development.i2)> Although Colonel
Cascsity meant for this partnership to apply to the
acquisition of weapons systems in general, I claim that the
unigue nature of C3 Sycstems demande a total commitment of
invalvement by the user ar the operational command.

To substantiate this claim, [ will describe these
characteristice of C3 eysteme that require the total

participation of the user I1n the acquisition of thece
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sretem requirements
are constantly changing; C3 systems must 1nterface with

other =vet
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zvztems cupport wartime cperational



mISSIONsg. In his article on the C3 acquisition process
Fobert Dean stated that C2 sy»stems are intrinsically
evolutionary, partly because they must operate in a
constantly, but not alwars predictably, changing
environment, and because they must support human decicion
making, a process that cannot be completely specified a
priori.(3> An excellent example cf this changing
environment is the threat that the 42PM program had to
counter during eilght years of develcopment and the last ceven
vears s an operational system. In the early 1970s the

atmoespheric bombers and intercontinental ballistic micssile

m

constituted the major threat to the defense of the Morth
Aamerican cantrnent., By the mid-1770s the atmocspheric threat
practically evaporated and the predominant threat was the
sea launched ballistic missiles and intercontinental
baillistic missites. During the late 1970s, and early 1730s,
the emphasis on the 427M system turned to the space threat
and support of space operz*ions with the space shuttle. MNow
the emphacis has turned full circle to the atmospheric
defense arerna where we must counter the effect of bombers
taunching crurse mizsiles,. WWhile the threat evolued the
fundamental requirements alzo changed from being able to
detect a massive attazck on the U.S. to being able tao detect

liymited nuclear attacks with the highest deqree of

certaint-. Thizs changong ercvirconment provides zome insight
3z to an. the doTM oz tem waz onl atble to zatist+ the
Capapr i tees o4 e-acsting z.ztems atter si1ght vexre of

Ie el pment, It vz Jv+#41cult to bt a moving target when

NN




one has to develop and modify over 1! million lines of codecs
that make the 427M system function. From these comments one
can also understand why only the user who best understands
the changing environment should be the one to work
continuously with the developer to properly change
requirements and to establish priorities as required. But
even the user cannot predict the changing requirement. "
€3 Syestem must alsoc evolve to support the human
decision—-making process becauce we Know so little of this
complex process, One way to minimize the changes here is
for the user to analyze the details of his decision-making
process to identify necessary and sutficient caonditions for
determining a course of action. Unfortunately, this Kind o+t
work is usually foreign to personnel in & user or
operational command. The other way to minimize the changes
ic to specify in our requirements the type of flexibility
that readily permits the C3 system to accommodate the latest
desire to see this Kind of information in a new and
different format. Only the user or operational command can 1
do any meaningful work in the decision-makKing process xs 1t
applies to the ucser’s system and miscion. For anyone else
to do this results in an academic exercise of little
utility., This is not to say that the user cannot get help
to do such analysis work, but he must bhe the prime mover 1n

any effort to insure what s done is applicable to the real

world situation, 4
The second characteristic ie that C3 s»stems are
generally sub-systems of larqger complex systems and must b "

7
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necessity interface to many other s»stemes or sub-systems.

oty

The problem that arises from this particular characteristic

is that C3 systems become very complex srstems to build

‘2% N

becauce of the vast number of interfaces to octher sycstemes,
Furthermore, usually the user of the system has little or nc

control over the systems he must interface to. That 1 to

say that a system to be intertaced to vour C3 system may be
owned by a different major command or even a ditterent
service where the C3 user has absolutely no technical i
responsibility or mission authority for affecting intertace
requirements to the system. Consequently, one could be
building a specific interface to system A, but before »ou
get the system operational, Svstem A modifvs 1ts intertace
to external systems and now you cannot 1nterconnect with
System A with the new change. The question becomes who

changes their interfaces? One can begin to understand th)

tn

problem when you deal with systems such as the 427M that

muzt interface to literally hundredes of other s»stems. -

I}
'

the 427M became operational 1n the early 1?80s, there wers= -
over 120 difterent technical i1nterfaces to the 427M =z.ztem
in the NORAD Chevenne Mountain Complex. IiJe oni- formall.

recognized that the 427 system was a sub-s=~

tem ot the N

04

"

overall Tactical Warning and Attack Assessment Srestem in the

fall of 1730 after the Air Force Inspector General pertormed

a marnagement review of the éir Force crgamizational

gtructure and unitz tasked with the mizzion of detend ing the )

Morth Ameritcan continent for aerospace attack., The reoew -

alsoc recognized the reed to 1dentify a technical zvsztem




manager for the total Tactical Warning and Attack Acssecezment
System whose authority could transcend service and joint
agency boundaries. The manager was given the techinical
responsibility for integrating the sub-systems into the
whole. What was Key here was that the 427M user or
operational command was qgiven the system integration role.
The integrator for C3 systems must be the organization that
is most Knowledgeable with the system and has the most to

Qain by effectively emploving the system. Most cften thy

is indeed the user or the operational command. The role of
the ev¥stem integrator is to make certain the csub-cystems
work together when they are interconnected. When the user
accomplishes this job he will simplity and 1imit the number
of technical interfaces within a total system. #After this
is done —-- and it takes literally years to do -- the C3
svetem and its replacements will become eacier to develop
and to maintain.

The in1tial comment 2 user or operational command makes

when one suggests that they become the =vstem integrator for

Q
(]
L]
m
~
W
—~
0
3
(11}

that operators do rnot have the technical
expertise to do the integration job. They then try to
convince the developer to takKe cver the integration task,

Well, I am strongly convinced that the developer does not

have the motivation to perform the integrator function which

- necessi ty does not end whern the £33 svstem becomes
operational. Under m> concept, the system integrator exists
for the 1ife of the svstem to insure that ail propozed

changes do not aduercely affect the total svetem. The lack
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of technical capability can be overcome by the operational

command. But this takes time and a complete commitment on
the Kind of people the user needs to hire and reward when
they have proven themselves. When a user has had the
opportunity to be the technical system integrator for a £3
s¥stem, that system becomes more manageable to acquire a
replacement ftor and the replacement system will be more
effectively operated.

The third characteristic is that one mucst underztand

that C3 systems must function in a wartime environment Thts

means that the care and feeding of a C3 system is more

critical than the care and feeding for non-wartime s»rstem

ut

It is easy to look at the parts of a C3 system and come to
the conclusion that since C3 sy¥stems are composed ot
computers, communication lines, graphic devices and
software, they are just complex management information
systems., Nothing could be further from the truth and
nothing can get us into more trouble if we continue to let
such thoughts and complacency guide our actions and

acquisition policy. It is not sufficient that a C3

w
L q
n
~
D
3

workKe correctly in a non-hoctile environment. & C3

"
<
(0]
-
D
3

must be designed to function in a wartime situation when
other systems and communication lines do not work, It may
be forced to operate 1n a degraded mode. For example, can
the zoftware run on less than the optimum number of
processors? I claim that only the user ar operational

command can fully understand the impact of a 02 syvztem not

working 'n a wartime environment., Conseguently, the user

1a



must be the one asking the tough questions on whether a
cspecific requirement will cauce the eystem not to furncticon

properliy in a wartime environment. Furthermore, the user |

w

the right person for insuring that the C3 system functions
in wartime because he i< the one that suffers the

consequences it the sy¥stem should fail. C3 srstems are mor

Dd

than force multipliers, The 427M system must provide
CIMCNORAD the information necessary to give adequate and
unambiquous warning information to the National Command
Authorities. I+ the warning is not timely or if it is
itncorrect, the failure could result in the destruction of
our country as we know it today.

In summary, only C3 system users can understand and
articylate the changing requirements for these systems, can
manage and inteqgrate the system within the overall syetem,
and can incsure that the C3 system works in a wartime
environment. This is precisely why the user or operational
command must be a +ull partrner and totally ynuclued with the
develcper in acquiring C3 systems. Little is written about

how the user or cperaticonal cammands should acquire (32

()]

vstems. What I hope to impart to those commands inwvolued

In acquicition 15 some 1deas on how thevy can prepare

themzelves to acquire new T3 systems.
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CHAPTER 1V
ROLE OF THE USER 0OR OPERATIONAL COMMAMND

A. User’s Perspective

As the user or operational command participate in an
acquisition of a C3 syestem, it is essential that each
individual representing the user understands what his
fundamental objective is. By the same tokKen, the user needs
to understand what really drives the representativecs of the
developing command, Let’s fircst addrecss the developer.
Developing organizations are usuvally organized under
entities called system program offices or SP0s which are
headed up br & program manager. The program manager will

generally be competing against other program managers 1t The

tunctional organizaticon he is in. Because each program s
totaltly different, the primary evaluation tool that 1z used
0 evaluate the performance of these program managers 12
schedule and cost. The program manager wants to know
whether the proJject 12 on cchedule and within the proiectsd
cost., Certainl», the deveioper or program manager wanhts Tr:

contractor to sat)sfy the technical specrficationz andg
support reguirements, but rest assured that when cost and

zschedule are threatened, requirements become zecondar .

This type of motivation 1s not necessarily wrong, but 1t

0L

real, What 1= 1mportant about the dewvelcper = perspect: =
2 that the wuzer undercstand that hi:z percspecti e Thou' 3
pravide the counter-balance to the acaquiziticn partnerzhip,
The uzer z primary perzpective chould be to 1nsure that the
srztem workz to cupport the wartime mizzion, it le thoz
12



seems cbvious, the user reprecsentatives do not full» zupport

this perspective. The reason tor this misunderstanding =

because no one evaluates the user reprecentativeszs an the

n

basis ot whether the C3 z»stem works, When the (3 =srctem
does not work properly or meet the cpecificaticns, the ucer
blames the developer or the contractor. One might 3a- that
vou cannat expect the user tao be responsible faor the ore o+
a contractor they» had no contraol ouwer. bLhile thiz ma. bDe
yer» true, who 12 really Qoing to be concerned about the

system working +4¥ the user doesn t? Clearly the contractor

wants the s»stem to work, but his oraimary motivation 1z to
make money. The user representatives must be held
accountable for 1dentifying probleme with the syvztem az ¢

15 being developed and not just discover the problem as 1t
s being tested 1n the operational environment. Refore tue
can successtully acquire C3 systems, the user has to

under take the responsibility of making certain the svetem
works well engugh to do the mission.

B. Organizing and Manning to Acgquire C3 System

n

Mozt operational commands use their existing Deputy
Chiref of Staftf (DCSY structure to support the acquisition of
C3 svstemes. Yariocus members of the functional statt
participate 1n the acquicsitian procese. For example, the
OC> Plans peaple usually provide an intertace to the zwztem
program aoftice tor the commmand, but their concern with the

acquisittion 13 with the program schedule and cost becausze

planning and funding '3 what the DCS Plans dces far

13
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command. Reprecsentatives from the DCS Uperationes are

concerned about the operational concept for this new C3

system. But because the staff ic consumed by the current y
operational staff problems, acquisition takes a back seat \
with a Lieutenant acssigned the job on a part-time basis.

Similarly the DCS Logistics representative insures the

logrstic support plans are properly 'mplemented, but at+ten

this tunction 1 done on a part—-time basis. lJho ever heard

of a person 1n an operational command getting promoted earl. |
because he did a good Job 1n acquiring a C3 system? Well,

it Just doesn  t happen. By the same token, no one 1n an

operaticnal command gets fired 1f tk2 C3 e»stem doeszn 't

. At

work., One might say that "so what 1f the cperational
command 1s not organized to acquire systems”. "That’s
Svstem Command’s jyob." Well, this is where I strongly
drsagree, I believe that the user is not organized tc
acquire eyvstems, but | dorn't believe that the user can lezuve
the job to the deweloper. I+ the user wants to succeszsfull., ;
acqQuire C3 cevstems, he has to organize to do just that., The :
development commun:itv has learned that »ou cannot acquire

srstems without dedicating effort to that task. The user E
can learn from these lessons. An independent organization

within the cperational command i1s needed to do the

acquisiticn tasksz for the user. This organization should

not have zn. of the other ztatf tunctions and =hould be able

to communicate directly across Deputy Chief of

o

tatt lines

1noorder to obitain cocrdination on =

[14]

tem requirements,

zpecttrzations, arnd modifircations. The acquisition unit




will represent the interest of the various furctional =ztatff
elements, but now wou have scmecne in the operationa!
command who ts solely responsible for the acquisition of =
C3 system for the ucer. Usually, a command ic involved with
multiple system acquisitions., Each C3 system that is being
acquired should have a mini system program office manned
with personnnel with a variety of technical and operational
background. These should include personnel with computer
acquisition expertise, i1ncluding both hardware- and
sottware—development expertise, computer graphics
technology, C3 system acquisition experience, communication
engineering experience, electronic maintenance experience,
and operational experience with the C3 syestem. Finally,
stability of the percsonnel assigned is abesolutely
imperative, This means at least three years on station for
people working the C3 acquisition. Key leadership positions

should have back-up personnel in training that are obtaining

m
s
n
-+
-
T
~
I
3
T

the cpecific experience to replace the leaders
reaszsigned, sometimes unexpectedly. Good people are the keow

to workirng acquisitions zucceszfully,

C. Requirements Development

Most major operational commands wait until they have to
replace a C3 svestem before they begin the requirement
definition procese to replace their existing swetem. B» this

time they are too late to do the analw»sice needed to propserl~

deccribe what they want, There is no question that == ']

dizcussed earlier, the changing environment and supporting
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the decisiaon-making processc make the determination of
technical requirements for C3 systems & difficult task. But
it is just as important to Know that the operaticonal
commands do not do a good job in developing C3 requirements,
Getting "behind the eight ball" is only part of the problem.
Usually the operational command does not have sufticient
numbers of people with the blend of technical and
operational experience tc adequately detine the
requirements. Furthermore, the process of develaping
requirements within an operational command staff alwars
leads to a svstem conceived by committee. There should be =z
strong competent element within the staff that can consider
the imputs from the staff, but in the end makes the
determination as how the system should work. The ucer
should first begin the requirements development process soon
after the critical design review of the new C3 system that
will be replacing the current system. Thus, once we
understand what will be operational in the next three to
five years, we should begin the effort to replace it. The
tirst step is to formulate the conceptual definition of the
follow-on replacement systems. The user needs to examine
the technology as what is being fielded now and within the
next ten vears that could be applied to a future C3 svstem.
He should look at projectione of the threat to understand
what the svstem must counter. And finally, he must look at
the long-term strateq» trends that will dictate how the
future system will be expected to function in the future
enviraonment. The cperational command can and chould obtain

16



ascistance in the conceptual detinition procecs. For
example, Space Command hosted technology panels where we
invited members of industry and academia to discuss
technology solution to specific requirements. However, the
operational command needs to guard againcst the tendency of
letting the technologist do all the work. It is too easy
for the operatore to let the technicians take charge of
these Kinds of tasks.

Once the user is able to dewelop the cancepticnal
definition of the follow-on system, the next step is the
concept of operations. The user needs to undercstand if he
can do the mission with this new conceptual C3 system.
Operational concepts for C3 systemes are much more ditficult
to develop than for weapon systems. As a consequence, Wwe
often do not formulate these concepts until atter C3 systems
are implemented. The dewvelopment of the operational concept
may recsult in changes to the conceptual definition ot the
zystem. This iterative process 12 to be encouraged, but the
changes should be formally done and all the raticonale for
recommending changes to the s»ztem definition must be
documented to provide a record of why decisicons were made.
This record provides the contirnuity of management as kew
individuals are replaced during the process., When we decide
the follow-on svestem can be operated and supported to
perform the miszion, the user needs to dewelop the 1notial
drafts of the technical zpecification that wil) be provyded

to the develcoer, Speci

-+,

1cation develocpment 15 wusually

reserved for the dewelcper, but [ believe that preliminar:
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specifications development by the user crrstallizez early
in the requirements development procecss is what s wanted.
When the user can perform these tasks: conceptual
definition, operational concept, and preliminary
specifications, he becomes a sophisticated user who knows
what he wante. This kind of preparation will not eliminate
changes to C32 s¥ystems, but it will assist the developer 1n
understanding what the end prcduct should be and how to

achireve 1 t,

D. Integration and Implementation

Integration is defirned as the process of making
sub-systems work as an overall svstem., Because C2 srestem:
are sub-systems of an cverall system and because these (3
systems must interface with numercous other systems to
accomplish their missions. The role of the integrator
becaomes escential to the successful acquisiticon of a C3
svstem., If the user or operational command 1= respcon
for the cperations of the total ocverall swvstem, then he
should be the svstem integrator. The user mar get exten:
csupport from warioue contractors, but he alone must te
singularly responsible for integrating the
best individual to be the system integrator i1s the perzon
who heads up the dedicated acquisttiron agency within the
operaticonal command. Thise integrataor zhould manage the
acqursitron of all systems for a user and have =0
responsibrlity for defining nterface requirements to all

user srystems., He alsc is the focal point within the command
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who works interface requirements to systems that are

xternal to the operational command. An ecsential on-going
function of the system integrator is to establish standard
interface requirements for user C23 and weapon systeme and tco
enforce these standard interfaces in the non-standard

svetems cver time., The development and maintenance aof

n

standards 1= & ditficult and time consuming effort fthat must
be accomplizshed by the user becauce the develaper will not
be around long enough to perform this function. The

integration muct be Kept separate from the developing

tunction because of the potential conflict. Two developer:
cannot easil» rescalve the techrnical i1nterface prablems thszt
mar ex1st between them. But anm integrator can view he
problem as a third party and enforce the resolution
Jdecision.

The srycstem integratcr may also find 1t nececscsary to

e

dewvelop a technical architecture for his overall system to
provide a ftechrnical road-map of how the owerall system will
look and operate 1n the future. The architecture becomes
yzeful anly +f 1t 15 & farma) document that mucst be compl1ed
with and can only be changed after a thorcugh evaluation
proceszs. The architecture 1n effect, provides a way to
control the overall system and prohibits incompatible and
non-standard major changes to the individual sub-syztems.

e rn vou

hd
11l
-

-ablish controls on the owverall svystem that

contarn o O3

cetem, »ou greatly enhance vour effcorte

I
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[

successfull v acquire the replacement C3 z=ystems.

Implementation of a C3 svstem requires significant
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sypport of the user. The reacson ftor this
Few, 1+ an-, weapons s»:s

operating. But on the other hand, that s

tairly basic.
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done with most C3 svstems. For example, the operational

command must operate the exicsting C3 sy¥stem n parallel with

the new C3 system in order to Insure that the new =vst

assume the operational mission. This 1€ no small ¢

Faci ity

one must

srstems s

proqgrammi
separate
absxlute
facility

off-line

environment. This test facility would allow the integrat:on
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requirements must support two operating sw»stems and
have the operatorse and maintainers to hanale Sotn
imul taneousliy. In addition to careful planning and
ng for the additional rescurces and perzonnel, =z
test development and training facility 1=z an
requirement for aone—-cf-a-Kind C2 svwstems. This
permits a C3 system to be implemented 1n an

environment that evaluates the operaticonal

procecss to be tested prior to actual implementaticn., The

faci1lity
sot tware
during it
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also serwvecs as a development/test bed ftor both

and hardware changes to the ocperaticonal
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s svstem’s life. Space Command has been operating
te Tezst Facility for i1te 427M Syetem zince 1781 and
built a Test Development and Training Center +for
majJor C3 systemes which will replace varicus

af th 32°M Svystem. The benefits for such a test
have been justitied totx v mAs you may hawve

the test facrlity must be minzaged by the user.
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E. Costing C3 systems

Earlier we discusced the problems the user ar
operational command had in planning and programming for C3
Syetems. Invariably, the operational command realizes it
needs a replacement system long before it can properly fund
and develop the system. When the user finally gets to the
point when they decide to program funds for the replacement
svstem, the amount to be programmed i= no better than =z
rough estimate. Years later when the developing commurn: t+
pertorms an independent cost estimate for the new sy:ztem,
the new cost estimate will exceed the original estimate bv
ceveral orders of magnitude and now the user iz in the
position of settling for less of a system or give up =some
other programmed system. Consequently, in addition to
defining the requirements earlier, operational commande need
to establicsh a capability to cost C3 syetemes. This means

expending manpower and resources to maintain expertise in C

W

"
m

s»ztem cost analysis. UOne does not acquire this expert)

ov.rnight so the user must understand the importance of thisz

capability and invest in it up +ront,
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CHAPTER W
CONCLUSION
The user or operational command can no langer afford
the luxury of approaching C3 system acquisition in a casual
manner. The user must make the total! commitment in
dedicating the resources to participate fully in the
planning, programming, development and implementxticn of C3
systems. I believe that the most important mecsage ta
communicate is that the ucser must not become the deweloper
even though he may possess much of the expertise and emplor
many of the techniques of the developer. The cperaticnal

command must undertake i1ts chare of responsibility to itnszure

the C3 svstem works to cupport the wartime miczion,
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